Expression, purification, and characterization of the yeast KEX1 gene product, a polypeptide precursor processing carboxypeptidase.
The Saccharomyces cerevisiae KEX1 gene encodes a protease with carboxypeptidase B-like activity involved in K1 and K2 killer toxins and alpha-factor (mating pheromone) precursors processing. The gene has been expressed using the baculovirus/insect cell system, and the KEX1 encoded protein (Kex1p) was purified to apparent homogeneity from detergent-solubilized membrane preparations of insect cells infected with the recombinant virus. The specific activity of the enzyme was enriched 126-fold as compared with the cell lysate, with a recovery of 29%. The NH2-terminal sequence of the purified active enzyme was identical to the predicted sequence after the removal of the signal peptide. This provides evidence that Kex1p, at least in insect cells, is not made as a proenzyme. The optimum pH for activity was 6.0, and the apparent pI value of the protein was below pH 3.0. The enzyme cleaves arginine or lysine from the COOH terminus of synthetic peptides: benzoyl-Phe-Ala-Arg (Km = 284 microM), furylacryloyl (fa)-Ala-Arg (Km = 516 microM), and fa-Ala-Lys (Km = 962 microM). The kinetic data obtained reveals that Kex1p preferentially cleaves the COOH-terminal arginine of peptides over the COOH-terminal lysine. Insect-derived Kex1p processes alpha-factor-Lys-Arg, its known natural substrate, to mature active alpha-factor, and this maturation event takes place in a sequential manner. Furthermore, the enzyme expresses very high affinity for the 15-amino acid-long peptide, alpha-factor-Lys-Arg (Ki = 22 microM), and somewhat lower affinity for the heptapeptides [Leu]enkephalin-Arg-Arg,-Arg-Lys, and [Met]enkephalin-Lys-Lys (Ki = 45, 57, and 81 microM, respectively). The data demonstrate that processing at the COOH terminus of the peptides tested stops after the cleavage of the Arg and/or Lys residues. The specificity of the enzyme for COOH-terminal basic amino acid residues of the peptides used in this study and its high affinity for alpha-factor-Lys-Arg confirms the role that Kex1p plays in polypeptide precursor processing in yeast.